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(54) LCD driving gray scale voltage control circuit 
Abstract 

A LCD driving gray scale voltage control circuit, which reduces the 
chip area and provides the stable gray scale voltage in a LCD display 
device driving circuit, is disclosed. 

In the LCD display device driving circuit, the LCD driving gray scale 
voltage control circuit characterized in having decoding means, switching 
means and level control means is provided. The decoding means inputs 
with the gray scale voltage level value expressed by N bits desired by a 
module maker , decodes it, and outputs an n bit signal in which only 1 bit is 
high while other bits are low. The switching means forms a current path 
by switching upon receiving the signal output by the decoding means. The 
level control means outputs the gray scale voltage basic level by adjusting 
the value of the transistor including active elements working as a resistance 
on the current path formed by the switching means, and includes first, 
second, third and fourth voltage followers to output a stable gray scale 
voltage. 
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a* 



012, 7153 £T* S2tfe LCD 7§ ?»5S2f 



LCD 3EAISXI 7§ SlSOfl SJOUi, SJ^J 3B|g 
X-3ICH US# ?HA|*ja. 

LCD JEW SSI 7g tlSCHI StOiAl, L|39 4B, ^SIS 43 S! Sli filCH 7H|tr= 311 *g 

2.^. t[= LCD 7§ 711522- 301 fl£?l SISSQ. £71 Cja§ £BS 21 MOI^l Sofe N HIM 

2] 711522- an sm a^groF sra t> di^sroi skhoie as uie^ g°oi n U |E2| 

d£M gejttk #71 5?l§ #71 ^BSS^EI m^\= cisi a^gfOF 5?|§ SKH 

nm tis«fe as ssa sstth #71 am hoi 4bs #71 5?ig <sehn assi 
astni ma sissfe ejire tv\ $\t& ^eim 5ais 72s mshxi^eihi sts 2sskh hoi 

DJE 711522 7|S ai^S #BjSH2. ohgEj 7JI522S g^£r£l 31, 32, 33 3! 34 22 

Off 



£ 1 2 LCD lAI&xl 7= SISM £!tt 

£ 2 g [&g LCD 7§ 711522 3CH S|S£. 

t»oro; aper 
<j — t ' — j ~ i 

g |. g o Sjqs| LCD IAlgfl 7 § ££01 gog, M§ h 2| oj gsjg goia ggg a 

522m sss r = lcd ^§ 71123 a- 301 sis 011 *m soia. 

o,u hS1 o S) ?Hg (Liquid Crystal )g 010 S££J »?|tHIA| °^M9.[ 1§£J ^I'S ^ S3| 

aeroiu- mchi °itu ^oili- »efsq. ^si oigoKH sag je^bi^ 

LCD(Liquid Crystal Display, 0|5h LCD)^ 1EH2| ±[<2 lAISflM H|§H 5jg ^EIS *WSm, Sjs ^ 
HI SB! UHgtHI aSIAl SXISAI SID. LCD 5AI&XI 5|Sfe, LCD! ^gufe J|5 

asrs 3CH5PI ?itra oroias sseis^ei aoiiisai- iraiAi aomm wot nz&mi ii 
si lcdi hich^lk 

E 1 ^ SBHEJ LCD 5AISXI 7€ £|S(HI Shtt M^EOIQ. £91 LCD SAISXj 7 

§ DWIHS 3SEK115), 711 52 °^ S 7g22 ^S^(130), °' LCD(180)g 7LH|*HEK 

Q7\ DKJI3S §SE1(115)^ SSi SAiefe EII0IEI2I 3 MOidSl 71153^ S ^SdS 45 

£¥(13Q)S g^tO. ^;i TI^SST §3^ S 7mi!H «5^(130)= ail(Level)CHI tflSm 



LCD(180)tHI SLHCH LCD(1B0)1 7§^ h 4 Si^s ^Q. 6^1 LCD(ISO)^ ^71 7I22ST 

a 7Sds ; j^^(130)s^ei Tiaaera sggfOF 7saa. 

^i*j- lcd saisxi 7§ ms.^. 7a as a- ant aoitHw sioiai, ^ ai^oii hje Tisaa-i 
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tV?\ 9\&0\ 4§(Passive) 5A1B fltM AHoKH S!(Chip)£J E?5|0I 312, S2T #S?J (Voltage 
Follower)^ £|^CHI t[fS §*foKH0|: 5fe BS0I SiQ. 

B B30I 0|?2»Sfe ?|gS| §x|£] LCD £AI&*I^§ SIS Oil SIOIAI, M?i!X|5Ei 

# 73*^S A>gSK)| §2| ffOIH, SET 1S£I1 LHSSHM BSS 71152! 2s f^SP c -!Jge 

ty^ LCD 7§ 711532- a 01 £|S1 asm=D|l SiD- 

sram g&tm 9\*y s sise, em-ii sxisi lcd tras iai*^ qioiei-si- sioi<ys§ t^oi- 

= 0KJI33 0| 3St BT0I- 71l53Em «SSO TflSSer S2£2F 9S3 

S as^, S! ^§£S 72§ LCD IAJ53fc|-^S 1|S(HI 2JCHAI, U39 ^9, 4B 5! 9I£! 

7ICH 4BS ^Ulofe ^5!£S Sir: LCD 7§ a0| £|S?F aSSP-. 

uaa n lhimei * £2 a- ai.-sti ej^&of ciag era n lhim^j geisjo. 

£91 U 39 4B°-, ShS 7B5astHI D}E|- oH9^ N HIMBJ yi^ £t§ S^Or P 

39 ol-pl tl HIESTOI SKJIOIH Q= 2= H|M= S?2! n Up°| d£S SWLK 

£K7| 5£|§ 4B° £71 P39 ^B^S^Ei §Bs'E|^ S^^Oh 5?li! 30fl 3 

m ism 

£fc?l 5£|g 4B£. £21 CI 39 4B£S±fiE1 ^qtl^ n HIM z|2j©j Ai^g H^gTOh 
§r= n 7H^1 BtHEIS &3^£L £2| P39 4B£S^E| g^EI^ n HIMi 2,^21 3SS1 £21 

bj^oj 2j.2i.oj ojmyg^y gejg^ AjsIHI DJS1- 7HBIEID] 2|2|2J g§* EWF 9S£|0] Sl= 
36 71I0IMS 36^fi ^UltlD. 

£21 43c, fe^l EI39 4B2J n HIM ^ S HIMBDI tmiOIH> ^51 ^IS 

3s¥i ^SSfe 36 S SKiSj ?IIO|EahO| E|CH £J\ SIP ^|CH 4B^J 731 1 7|2 

2& V02F 215 6ND 'AKJI2I SflEIS ESHXI^EIS ^SS Slt^ &9 llttf. 

gi u am 4B^ ^7i ±zm ^bchi £Jch s^&i^ 2^ sschi shs-si-^ »tf sf 

21 ^ItH a|pM"i7}S M^jAI^EIEJ yy% 5§uh0| HOD [1}^ .i||5SSJ- EH^M #^tth 

^1 ail a 01 4B°- fe^l 4B°I ^^011 [OEF ^71 ^IS 4B S ^FLI-HJ °!tHEi£h umei 

&?\ JdlCH 4 B^, 2i|E|M ^Al-oj M?HX|^E1g ^7SEI^ 73* h S^Ofl [LT-Eh B§=i fli^ggfs 
ohE^ Sfe Ml, SII2, X1I3 S HI4 SS$|g ^dlt». 

CttEhAI, g SSM tD-sg, u^a 5»S| LCD 3EAIS*| 5|S(HI SiCHAI, MSHXI^EiS 73*^S A> 

gsioi £!°j 33s eoia, 3^ lhs*h)i bi*! kissers #^5foi ?s*s* sf 
^ lcd ?ii23°r a 01 ass a sir 4 sia. 

□loL £3« S fid- fe^asi ^S^D. 

£ 2= S ^SM [[fg LCD 71153 gf a 01 fISEOIQ. E3S &56f3, B ^StHI [[fg LCD ^1 
21153^ fllCH 3S^, LCD trai iAIul-^ HOI BO- SII0I4ISM m^t^ 0FOI3S a 

SE12L oi 3s:s erof TBsaere «sam ^§s .-?s*f= Jisasi' ss^sf ^gtis a^^i 

^IS^S LCD IAISS 7§ II SOI SiCHAI, SS Oil 01 ^ (Module Maker)?!- SJ&fe H H|S£| 7115 
3^ EDS St(A, B H-1, N)fi WmOi P39 ohO] n HISsj a}S(yi, V2 Y»„ V„)g §^ 

Sfe U39 4B(210)2L ^71 4B-(210)2S¥Ei g^a^ iJHi S^BTOI- 5?|g ShOI 3011 

SHStfe g= 1S1 SSSfe 4B(220), ^7| ^^|g 4B(220)0il 2JtH ^SSH^ 3^2J 

gSOII [Q-EI- tH9tF= 73^" ^^ h S 5PI *I*H feg(Active) iXFS S?HX|^E1 (Trans istor)£J 2f 

S SatrrLH 3CHI 7IS 91 11 g^^r^ EUl flICH 4B(260)1 ^LH|^D. 

HI EHI0154?h SSfe N H|M2| 7j|532. h Ml Stl S^^OF QI3S ^ r OI n bIMEJ <yHB S^5re P 
39 4B(210)°-, mfc tF9 71153^011 CDS SIgSh= N H|S£| 71153^ ail StS S^OF P3 
91 oFOI tl" HIMET0I §H)l(High)0|Ii QE 9.E H|S^ S°(Low)oj n H|SB| ai^^ M^t.O. 

&?\ P39 4B(210)£S^Ei g^EI^ 3S1 S^^Of t r 0) 3011 3£ #S1 

5fr 5^1® 4B(220)°-, £?\ P39 4EK210)£S^P g^£|^ n HIM Zf2j£| ^Sl B^BTOI- ^ 
9AI31 n 7HH| °!B|Ei(221, 222, 227, 228)S- qifiS ^3^2K fe^l Q3S 4B(210)£S^ 

Ei n HIM ZR2| 32£h &3^^J ZfZfSl 2! ma (221, 222, 227, 228)S^E1 

^2011 taEF 7HIIflLT1 BAL9F tE 3 Oil S^EICH Si^ 2|^2| 3^ »I0|M(231, 232, 

237, 238)S 36^1 ^HltfP. ^21 5^IS 4B(220)°-, gy\ P39 4B(210)£J n HIM § 

^ 2! g *f HIMB0I SI-0I0I2, Q?\ 5?l§ 4BHJ 2h^1 ^SSr^ 36 7flOIM(231, 232, 237, 
238) S 6HJ2J 36 7il0|M°mi S-g(Turn-on) £|Oj .^71 911 3101 4B(260)2J 731 1 7H53ST VOiF 
?I5 32J BND ArOI^J feg 5XrB MSjXI^Ei (261, 262 , 267, 268, 271, 272, 273 , 274)S 73* 

r?h«: X - »■ ^ OI TL 

4B(220)0II £|*I SSEIfe SffSI 1S01I LUEF t«9§^ a*J- c -^Wt ^Pl *|t| feg ±X\ 
S M?HA|5P(261, 262, 267, 268, 271, 272 , 273, 274)£J 51Sh0j 3 OH Kg 71153^ 

2|s 9I1S g«?*F= 911 aCH 4B(260)S, ai 711 22 & V0M 71I0IM ^ AIS *0| Si£|H 
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E3E! =01 ixE 1 (HI SIS 7311 M?t!AI.^E3 (271)21, ±B 1 CHI ii, 7i|G|E °i /ju =s=o| S1EI2 
E3SJ *0| kE 2 CHI SIS 7312 E2HA|^Ei (272)21, kE 2 CHI ii, TflOlM 5! AIM =01 S1EIH, 
EBIE! ^01 i£ 2.1011 3§E|D| itE 2_1£ #71 ^?l§ ai 3s 7j| 01^(231)011 33Efe 



73I2J EajX|^Ei(261)ah 2R2| EfllS =01 #71 ^B(220)£J S£ ?II0IM(232, 237, 236:3 

ojejog sg E| n ?H oj eeha|^E1(262, 2E7, 268)2K #71 4B(22m2j n 7H3 3* 

71101^(231, 232, 237, 238)3 §301 S^ tWJS. kE 3 CHI ^fci, 71I0IM a AIM =01 ± 

— 3tHi, Eaiei =oi kE 40B sis a 3 m?hai^e-i (273)21, nom si- aim =oi ^e 4on, e 

a 2! *0| 715 23 6HDCHI SIS XII 4 M?HAI5EU274)EL #7| ^ a2 E2HX|^E1(271 , 272) zpf 
2| EaiSCHI SIS! inE 1, kE 2 71 +3 33EI£ 711, 32f «S«(28l\ 282)21, #71 
7313, Jdl4 E?HA|±y (273, 274)CHI 913 kE 3, tE 471 Zf2[2| + S 33E|^ 7313, *14 23 1 
£fl(283, 284)g Ol^OiJq. 11, 712. 7313 ffi HI 4 23" g£*|(28l, 282, 283, 2S4WIA1 ZfZ|£| 7115 
23- VI, V2, V3 S V41 g^thQ. #71 Eflg Till CH £3(260)^, s§ ±^21 E&X\±E\m S^ PICS 
MlHAl^E-l! AUSUl, esha|±E13 ilOISh Xit, 1 - 51LHIK #71 ail 73ICH 

*EK260)g, e^EIM 5XIS M2HXI5E3S 7#E|^ 73^ STOfl DJEKSTga 7||523g S3^E§ Sfe 
7311(281), 7312(282), 3913(283) a 714(284) 2£f *S« (Voltage Fol lo»er)g ^H|*CK #71 ' EUH HP 
^EK260)s, +3301 #71 H1 1(271), 7312(272), 7313(273) S! 7314 MaHX|>:E1(274) 2,^3 3 =011 SI 
EIj2, -33S S3 *0fl fflE H -t!(Feedback)E|^ 753 0PSB = (0P Arnp)M ArStl 23 S£3IM LHS^ 
Q. 

S 1T2DII IUE LCD 711523 73101 s|g£| §SfS ^SSIS CI^SF 1TQ. 0111 SOI #71 Si Dfl 
m\= 7115233 as 201 T0I2 #71 LI5E9 4=B(210)2| 3^01 8 HIM, §301 256 HIM 
EH2 V 3^, #71 LI3§ 4B(210)3 33= 10| El 2, #71 E|39 4S-(210)2| 13 g *! HI 
M^tFOIOIIl UCHXI g°7h EICH Xll 2^ TI0lS(231)ei- @-S(Turn-on) EIU UDW 3^ 711 

OIM(232, 237, 238)S @-S = (Turn-off ) SI£SA|, HI1 TflSSSr.S^ ^SSSS vOjII- 7F ^3 GND 
AKH2J 2{E|S Ai^ « 1(271), 7;il2(272), 7312.1(261), 7313(273), ^ 714 

M?HAI^E3(274 , i°!' ElOi "-• - 



' it— l. i : r .i cHZ d CD i ' ' — I > 



si inioi?i7F s*^ -Tisaersj aii zmdi an. aei 'ssb^shi ^ h s^oii #71 nsa 

^EK210)SS 3^EI^ 2e 1111111101 EIU, #71 ^B(210)SJ g« ^ g OIAIS, 1 - UIMSj- ol- 

oiom ypjAi uim£ a^_s?a ^'h* mmtm w n 7ioiM(238)& e-s eich, hh tiissst 

.., 73l2_n(268), 7313(273) 



toSS 715 33^ S1€ AfOItHI 7311(271), 7312(272), 73I2_1(261), 
4 EeHA|^E^(274)7^ S^ EICH 73^1 ^SEfQ. 

#MI U^f &0I, S E?3 2| LCD 711523 73101 SlSfe 3^Elrr N UIM3 ^ SH*I 7d 

SI 4 SiSDI 01 A|*^S sS 5AIS eshaI^EIS ?S&F01 SLH^OII LH#A| S3 S^S 
fi^ ©a- OrLISI, S3" MSSIl LH# Aia£S Soil a|S Iliaoil <±m^ S32h A3 SEISiilow 
lnpedance)2| ^?§fe^0l *f#S 71I5S3« t^AI^£D1, SHHI0I5H2J §§ s|^3 iA|»S fgo 

s eiti- big mims. 7iwsi?ii sa. 



H & h S0| #71 4'/M 01 01 ygEIAI Sf£D|, Sg SSOI g g(S2| 7I^SJ Al# LH0IIA1 g- g0f3 
2{ AI^JS 7f2! AKHI 3oh01 7ffe*^ g'JJSO. 



Al- 



ftgoKM 33 S^|» B0II3, 2°^ 
Sfe LCD 7§ 711523 73ICH t\Ss 



^SM t&Mg, bh E j|| LCD 5A|#x| S|gO)| SiCHAl, sg^AhS MS!A|^E3 

ilDI r«T-J o ^ ni — 1 TWO I- a* =a nt lllTLJiirj n I rj r I -ui -« t-.j l f,^ 



-a. oiri 



73 

geis^ 




2 



TiltHHI SiCHAI, #71 LI39 ^B=, £Jsh= &S 71I523CH1 WEF o|&oh£ N UIM3 711523 31 

a^groi- ass shu t> ui^sioi ohoiom Q€ sg hie^ 5?°! n umsi ti±w 

S# ^H££ «r= LCD 71 711523 73ICH SS. 
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7W01I SiCHAI, #7| EI5ia 4=BS. #71 LCD 5AISS 7§ SIS3 0H3I3S g^EI 
gJ^^ai, 3^ L3I0IEPI- 8 blMOIS 256 b|M3 §^ 2t! 7IAILH, St£| ^ H| 
UCHAI d|E^ S^ g?9 21 fg£g Sfe LCD 7S ?1I523 73101 s|S. 



^Ei a 01 EH 

s-oi sroioii! 
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7J1*KHI 21CHA3, #71 r^^lg 4B°, #71 E|3S 4B£S^E1 t^EI^ n HIE ^213 dSl 

^2AI3 g^tfe n 7H3 2!tflE1S ^2^21, #71 EI3S 4E^S^Ei §^EI^ n HIM Zj" 

^2| Ai££l #71 ^2^3 Zfzra SHiE1£^0 s^EI^ dfiM [[}EI 7HHIEID) ^2|3 S3 EWI 2 
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^ 31 El 01 2,1^ 2f2[2| 3£ 7|0|E£ i^gg 3£¥£ 01^013 3m |§o g LCD 

ar am i -~ 



-To 



aiSHHI 2*01 Ai, &7\ £71 Lias n tJIM ST S *»■ UIS0OI SH3I7I- Eld. 

#71 ^S|g 4*B£| ^gtfe Ss TilOlM S SHJ2| a* >ilO[MEJ-0l 1-S 1 [II £71 Bill 

a ch 40^1 ai Tisaer vosf 7ig a^ a© afoihj s'g 2ai°i m^xi^-Eis xh*i- a* ass ^ 

£1^ ^S£S ^ LCD 7§ 71153 a a 01 US. 
6 

aitwi siCHAj, #7i an a oi ai tissstvom 22, thiois ^ aim =oi sielh c ai 

2! =01 kE 1 CHI S1& 31 E2H7:|A Ei2K Lj. E , (H) ^a, ^qim BJ AIM =01 EMS! 
=01 iE 2 CHI SIS a2 EEHX|^Ei£h kE 2 CHI ±±, 71I0IS a 'AIM =01 SiEIH cmoi 4 q| 
iE 2JCHI SiEIDI h:E 2_1£ ao|| A ff o| M] %g no\tm S^E|= 32 1 E2HAl±E|2|, 
2f2|2| Eaa 401 £71 ±*l§ 3£ H0IM-2J n 7H°J 32 n Eg!Jq*E|2f, £ 

7i ±?is 4Bsi n mmsi m^o\ mus. ^e 3 on satin, i^DloiI '3 aim 

401 k= 3tHL Eai°i =0| kE 401 2S£! .33 M£HX|2-Ei£|-, ii, 7|0|M a AIM =01 irE 40L 
EEfleJ ^01 715 3°f 6NHHI SIS 1 4 MSlAI^EiSK, £71 31, £&J}±E\ 2,^2] ESPUM °« 
s£! tE 1, itE 2 7F zfa S^E|= ai. 32 3 ST SS9I2I, £h7| Jdl 3, 14 MgHXI^EitHI 2f2> 
913 3, iE 471- 2fZf£l +S S^EI^ 33, .34 3ST SSfUS OI^CHTS, ai, 32, 33 3! a 

4 asr sswmai Tuaasm *ei6i= s# ^gss m= lcd Tisasr aw as." 
ai*HHi sioiai, £7i an aoi 4 eg, Tiaassi an ztoi toih £7i ciss 4*921 em 01 b 

HIM, wm\ 256 HiMEhJQ W £71 E|3a 4B£J S^S 101 E!H, £71 P39 4=&2J *B| S 

5 5!M UlSe SHDI0IJ1 UQjXI U|M^ HOi ai 3# 7101 edj. eh -2 £|j2 UD) x| 3 ^ ^miE 

^ a-^E H2SA1, ai Tuaasr e= ^gaae! voai 715 asr bnd A10121 ^eim ±7js ?a=i 

St^ 2t= ai. .12, 32J, 33, 9! 34 Ma73 S-S EICH 71152^1 ^-Stl^ 3» sgog 

lcd ?g aaas a 01 as. " 

8 

xiii^chi sioiAi, an aoi ^bs, Tiiaasrsi an ^ h oi gn s-e! -255 ■ Em h g^, #71 □ 

3S 402J 1^ 2t g OCT 5,*- UIMB SI0I0I3 UD|3q UIM^ EIH a n 31 7101 

IM Eioj ai Tildas- e^ ?saa voih 715 asr bnd akiichi mi, 32. a2_i a2 n, a3 

s a 4 ebhxi a E1? |. e ^ @ -2 go) sis sgog lcd Tii^aer aoi SI 



S 1 ?^ 9 

aitHw aoiAi. &?i an a en 40s, bieim ^xisj s 

711 52 = h S S^thE^ 31 ( 7DI2, 33 SI 34 a^ 1 
S 7123 Sf 301 tIS. 

§^?* h 10 

siiitfCHi sioiAi, &y\ an a oi +a^oi 4 h 7i ai. 32. M3 34 

CHI £5iE|2, =(HI KIEBfj 0Pa=g AFgti" I 

t\£ LCD ^§ 7123a- 3CH SIS. 



?HX|^E1S ^SEI^ Xi^ 2JCHI LL>£h 
S^lt ^b|Sh^ 2§ ^S£S LCD 




a*2SA| c«o|Ef 



0 t=inr ?t 

AH Ai bj 
0 »~r 




LCD 





130 



180 
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